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Amendment to the Claims : 

This listing of claims replaces all prior versions,, and 
listings, of claims in the application; 

1. (Currently amended) A computer* implemented m ethod 
modeling a ohcll comprising : 

modeling an initial undeformod geometry of ^fche-a_shellj/^*d 

a mcoh rr 

characterizing an environment for the shel l L including 
determining environmental factors affecting *he mechanical 
behavior of the modeled shell , the environmental factors 
including loading conditions, material p roperties, and boundary 
conditions for the modeled shell, and the loading conditions 
including an indication of applied forces ; 

computing by a computer a mechanical response of the 
modeled shell modeled ao a oct of linear differential equations 
g eprcoonting at least both of : 1) a otrain energy denoity po*» 
unit area; and 2) an external foroing vector, at least one of 
oaid linear differential equations having a fourth ordor 
differential operator , taking into account 3aid environmental 
factors, using a finite element analysis to compute a deformed 
geometry of the modeled shell surface , including generating 
smooth interpolated displacement fields possessing bounded 
energy according to a nonlocal subdivision-surf aces-based 
interpolation scheme, without using nodal rotations, such that 

3 

PAGE 4/12 * RCVD AT 11/8/2004 4:51 :05 PM [Eastern Standard Time] * SVR:USPTO€FXRF-3/24 * DNIS:2733777 * CSID:1 858 678 5099 f DURATION (mm-ss):03-58 



1 1/09/2004 14:53 FAX 1 858 678 5099 FISH AND RICHARDSON ©005/012 

Serial No. 09/491,353 Attorney Dkt No. 06618-50S001/CIT-3061 

resulting displacement fields defined over overlapping patches 
combine conf ormingly to define a limit surfa ce wherein the 
finite clement analypio uooo omooth pubdivi^on baois functions 
ao ghapo functions, said computing JTuj-iii Uiu the r m hrii .vioion baoio 
funotiona by oubdividing the mcohj and rec om puting vcrtcjt 
pooitiono of the mcoh ao a weighted average of neighboring 
vertcje pooitiona ; and 

output ting a description of the deformed geometry of the 
modeled shell as determined from the computed mechanical 
response . 

2-3- (Cancelled) 

4. (Currently amended) The method of claim [[2]] 1, wherein 
the loading conditions further include [ [s] ] an indication of 
thermal loading. 

5. (Original) The method of claim 1, farther including 
outputting indications of the characterized environment. 

6-6. (Cancelled) 

9. (Currently amended) A system of modeling a oholl 
comprising: 
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(a) means for forming modeling an initial undof ormod 
geometry of fetee— a shell ao a mo ok; 

(b) means for characterizing an environment for the shell, 
including dc Lor mining en vironmental factors affecting -febe 
mechanical behavior of the modeled s hell , the environmenta l 
factors including loading conditions, materi al properties, and 
boundary conditions for the modeled shell, and t he loading 
conditions including an indication of applied f orces; 

(c) means for computing by a computer fefae— a mechanical 
response of the modeled shell ao a pot of linear differentia l 
cquationo roprooonting at loaot both of : l) a -ofegain oner - <j y 
denoity per unit aroa; - and 2) - an external forcing vector, at 
least ono of said differential oquationo having - a fourth ordor 
differential operator , taking into accoun- said environmental 
factors, using a finite element analysis , including means for 
generating smooth interpolated displacement fie l ds possessing 
bounded energy according to a nonlocal subdivision-surfaces- 
based interpolation scheme, without using nodal rotations, such 
that resulting displacement fields defined over overlapping 
patches combine conformingly to define a limit surface with 
omoofah subdivioion ■ baoio functions qd ohapo funationo, — whore 
ee mputing mcano determines the oubdivision baoio functions by 
recomputing vortex pooltiono of tho mcoh ao a weighted average 
of Dovcral neighboring vertex pooitiono ; and 
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(d) means for output ting a description of the deformed 
geometry of the modeled shell as determined from the computed 
mechanical response* 

10-11. (Cancelled) 

12. (Currently amended) The system of claim [[10]] 9, 
wherein the loading conditions further include [ [s] ] an 
indication of thermal loading. 

13. (Original) The system of claim 9, further including 
means for output ting indications of the characterized 
environment . 

14 - 16 . (Cancelled) 

17, (Currently amended) A computer program, residing on a 
computer- readable medium, for performing finito clement analyoio 
on a ohcll, the computer program comprising instructions for 
causing a computer to perform operations comprising : 

(a) model ing an initial undeformod geometry of the a 
shell ; 

(b) characteriz ing ! [e] ] an environment for the shell, 
including environmental factors affecting £**e mechanical 
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behavior of the modeled shell , the environmental factors 
including loading conditions, material properties, and boundary 
conditions for the modeled shell, a nd the loading conditions 
including an indication of applied forces ; 

(c) comput ing [ [e] ] by a computer fcfee a__mechanical response 
of the modeled shell, ao a oct of linear differential oquationoy 
reprcocnting at loaot both of . 1) a otrain energy denoity per 
unit area; and 2) an ojetornal forcing vector, at lcaat one of 
said linear differential cquationo having a fourth order 
dif fcapontial operator, oaid compute taking into account the 
characterised environment al factors , aad using a finite element 
analysis to compute a deformed geometry of -he m odeled shell, 
including generating smooth interpolated displacement fields 
possessing bounded energy according to a nonlocal subdivision- 
surfaces-based interpolation scheme, without using nodal 
rotations, such that resulting displacement fields defined over 
overlapping patches combine conformingly to define a limit 
surface wherein the finite olemont analyoio - uscs pmoofch 
oubdivioion baoie functions ao ohape functions ?— w here the 
compute dctcrminoc tho oubdivioion baaio functions by 
oubdividing the ohell into a mooh, and recomputing vertex 
po s itionq of the meah ao a weighted average o f oevcral 
neighboring vertex pooitiono ; and 
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(d) output ting a description of the de formed g eometry of 
the modeled shell as determined from the computed mechanical 
response . 

18-19. (Cancelled) 

20, (Currently amended) The computer program of claim 
[[19]] 17, wherein the loading conditions fujrther_include [ [s] ] 
an indication of thermal loading. 

21, (Currently amended) The computer program of claim 17, 
the operations further including inotructiono Uor - cauaing the 
computer to output ting indications of the characterized 
environment . 

22 - 32 . (Canceled) 
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